A case of a neonate with congenital chylous ascites resulting from primary lymphatic dysplasia is described. The baby also presented with a sludge ball in the gallbladder that eventually progressed to gallstones. The association of chylous ascites with cholelithiasis in this neonate is discussed.
Introduction
Chylous ascites is a rare entity; it is estimated at about 1 in 20 000 admissions to a large University hospital. 1 Congenital chylous ascites is much rarer, accounting for only 4% of cases of neonatal ascites; it predominantly results from the maldevelopment of the lymphatic system, including agenesia-hypoplasia of the lymph nodes and/or lymphatic vessels and primary intestinal lymphangiectasia. 1 Obstructive causes such as mesenteric cysts, intestinal malrotation and lymphangiomatosis are less common, whereas in a number of cases the underlying cause is undefined. 2, 3 A case of a neonate with congenital chylous ascites is described. In addition to chylous ascites, an ultrasonographic scan showed a sludge ball within the gallbladder, which eventually progressed to gallstones. The coexistence of chylous ascites and cholelithiasis in this neonate is discussed.
Case An 8-day-old male neonate was transferred to our Unit from a local hospital because of isolated ascites diagnosed by antenatal ultrasonography at 18 weeks of gestation. Amniocentesis was negative for congenital infections (toxoplasmosis, rubella, cytomegalovirus, herpes, syphilis, parvovirus) and chromosomal abnormalities. The baby was born by elective cesarean section at 38 weeks of gestation with birth weight 3900 g (90th centile). Apgar scores were 9 and 10 at 1 and 5 min, respectively. The first days of life were reported to be uncomplicated and the baby tolerated full enteral feeds.
On admission to our Unit, abdominal distension and bilateral hydroceles were the only abnormal physical findings. Laboratory evaluation including full blood cell count and white cell differential, serum electrolytes, total protein and albumin levels, liver and renal functions were all normal. A chest radiograph and echocardiography did not show any abnormalities. An abdominal ultrasonographic scan showed the accumulation of ascitic fluid (approximately 250 ml) in the peritoneal cavity and also the presence of a sludge ball within the gallbladder ( Figure 1 ). A diagnostic paracentesis was carried out and 20 ml of milky fluid were removed that contained 3.8 Â 10 9 /l white blood cells (85% lymphocytes) and triglycerides of 2.1 g l À1 .
No abnormal cells were found on cytological examination; the Gram stain and cultures were also negative.
After confirmation of the diagnosis of chylous ascites, mediumchain triglyceride enteral feeds were initiated and an acute response of ascites was observed. Three weeks after the initiation of conservative treatment, the amount of ascitic fluid was approximately 60 ml. However, on serial ultrasounds, the sludge ball progressed to small gallstones and treatment with ursodeoxycholic acid (20 mg kg À1 day À1 ) was introduced. To determine the cause of chylous ascites, a magnetic resonance imaging of the abdomen and thorax was carried out but revealed no underlying pathology. Radiology images were negative for intestinal malrotation. A 99m Tc-labeled nanocolloid lymphoscintigraphy showed normal limb lymphatic pathway and normal tracer uptake by inguinal and iliac lymph nodes, but absent visualization of paraaortic lymph nodes (Figure 2 ). Laboratory investigations for causes of gallstones in children including hemolytic diseases (rhesus or ABO blood group incompatibility, spherocytosis, glucose-6-phosphate dehydrogenase deficiency, thalassemias), sepsis and intestinal malabsorption were all negative. Liver biochemistry was also normal.
The baby is now 8 months old. His growth and neurodevelopment are normal. He still presents persistence of a small quantity of ascitic fluid on abdominal ultrasonography (approximately 50 ml), but the ascites is not obvious clinically; only a mild right hydrocele is noted. There is no lymphocytopenia, hypoproteinemia or anemia, and the serum levels of immunoglobins are normal. Despite the maintenance of ursodeoxycholic acid treatment, three gallstones of a diameter of less than 0.45 cm are still noted ultrasonographically.
Discussion
Maldevelopment of the lymphatic system, the most common cause of chylous ascites in children, 1 was also shown by lymphoscintigraphy as the cause of chylous ascites in our patient. According to the criteria of Bellini et al., 4 the lack of visualization of paraaortic lymph nodes in lymphoscintigraphy is indicative of regional lymphatic dysplasia. It is possible that the dysfunction of lymphatic vessels beneath the paraaortic lymph nodes leads to the disruption of small lymphatic vessels and effusion of lymph into the abdominal cavity. The precise point of leakage was not identified possibly because of the small amount of chyle leak.
The prevalence of cholelithiasis in children has been reported between 0.13 and 0.22%. 5 Known risk factors for the development of gallstones, 6 such as hemolytic disorders, congenital anomalies of the biliary tree, prematurity, infection, total parenteral nutrition, furosemide or ceftriaxone therapy, dehydration and gastrointestinal surgery, were all absent in our patient. To the best of our knowledge, this is the first case of congenital chylous ascites and cholelithiasis reported so far. The association of two rare diseases might not be coincidental. Paraaortic lymph nodes are the final regional nodes for lymphatic drainage from the gallbladder. 7 It could be hypothesized that the maldevelopment of the lymphatic system in the region of paraaortic nodes, in our patient, might have led to a disturbance in gallbladder physiologic lymphatic flow, gallbladder dysfunction and development of sludge ball and gallstones. However, an occasional association of chylous ascites and cholelithiasis cannot be precluded.
Both chylous ascites and cholelithiasis were managed conservatively in our patient. Up to two-thirds of cases of congenital chylous ascites improve on conservative management alone, one-half of them within the first month of age. 2, 8 Also, in infants with cholelithiasis, complete spontaneous resolution of gallstones has been observed up to 12 months of age in the majority of cases. 6 We tried to achieve the principal goal of conservative treatment of chylous ascites, the reduction of the lymphatic flow, by enteral diet with medium-chain triglyceride and not by enteric rest with total parenteral nutrition, as definitive evidence supporting one nutrition therapy over the other for the treatment of chyle leak does not exist. 9 Treatment with octreotide, a somatostatin analog, used in some earlier reports to inhibit lymph secretion, 2, 10 was not tried because this medication may cause cholelithiasis, 10 which our patient already presented. Figure 1 Ultrasound scan. Sludge ball within the gallbladder (arrow).
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For cholelithiasis, ursodeoxycholic acid therapy was tried in our patient but had no clear effect on gallstones in accordance with the results of a recent study in children. 5 The ineffectiveness of ursodeoxycholic acid in the dissolution of gallstones in infants and children has been attributed to the specific composition of pediatric gallstones, which are mostly black pigment bilirubinate stones and rarely cholesterol stones, contrary to adults. 11 Although our patient is currently asymptomatic, referral for surgical intervention for chylous ascites and/or cholelithiasis may finally be needed. Before any surgical approach for chylous ascites, conventional oil contrast lymphangiography associated with computed tomography scan is expected to offer precise information about the nature and extension of the lymphatic malformation and to help in planning the correct surgical strategy; 12 however, it may be technically difficult to perform in young children. 4 
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